Department of Anaesthetics, Leeds University
THE purposes of this paper are (1) to define the problems involved in teaching anaesthesia to medical students and (2) to suggest possible ways out of the difficulties. A questionnaire on teaching was sent to, and replies were received from 20 Medical Schools in Great Britain.
ANALYSIS OF QUESTIONS
Each question will be considered separately in what follows, and a general statement based on the answers will be made, and followed by relevant comments. For the purpose of this comparison each Medical School has been given a number.
1. WHAT IS THE NUMBER OF ANAESTHETISTS WHO ARE AVAILABLE FOR TEACHING?
(a) FULL-TIME, (b) PART-TIME. (See Table  I .) General Statement.
In the 20 centres there were 227 teachers, 65 being full-time and 162 parttime. Fifteen centres had between 6 and 12 teachers; the largest number at any one centre being 24 and the smallest 6.
Comment.
These numbers are no guide in deciding teaching requirements because they have arisen from the needs of anaesthetic services. They do show, however, the number of teachers available in some 20 centres and this will be reconsidered in relation to the total number of students. Table II .)
2.

WHAT IS THE APPROXIMATE NUMBER OF STUDENTS QUALIFYING EACH YEAR? (See
General Statement.
Twelve of the centres trained between 50 and 80 students per year, the largest number was from 250-300 and the smallest was 30. The total number of students attending 20 centres was approximately 1,815 per year. 
Comment.
These results relate to the period preceding 1953;, but the number of students will vary from year to year. There is approximately 1 teacher to 8 students.
Q. 3. HOW MANY LECTURES ARE DEVOTED TO
ANAESTHESIA. (See Table III .) General Statement.
From 6 to 10 lectures were given in the majority (16) of the centres, the largest number of lectures in a course being 12, and the smallest number from 4 to 5.
Comment.
In a course of from 6 to 10 lectures a general outline only can be given.
O. 4.
HOW MUCH OF THE CURRICULUM IS SET ASIDE FOR PRACTICAL ANAESTHETIC ADMINISTRATION? (See Table IV .)
General Statement.
In the largest group of centres (8), 4 weeks were set aside for practical anaesthesia instruction, this period being in some instances shared with other subjects. The longest time was 12 weeks.
Comment.
The practical aspects of modern anaesthesia cannot be covered in 4 weeks. A period of 2 weeks continuous instruction, however good the opportunities, would be considered barely sufficient for minor procedures in anaesthesia, but the lessons learnt from continuous instruction might be retained better than those from intermittent teaching.
O. 5.
WHAT SORT OF ANAESTHETICS DO THE STUDENTS HAVE THE OPPORTUNITIES TO GIVE PERSONALLY UNDER SUPERVISION?
(See Table V • Usually for induction.
General Statement.
There were only 5 anaesthetic groups which were specified 6 or more times. These were nitrous oxide, oxygen and ether; thiopentone; ether; nitrous oxide oxygen, and finally nitrous oxide, oxygen and trichlorethylene. Only 1 centre for each was in favour of allowing students to use (a) relaxants, (b) spinal anaesthesia and (c) pethidine. Only 2 centres were in favour of using ethyl chloride.
Comment.
From the answers given it would seem that the opportunities for using ethyl chloride are rare, and yet here no mention has been made of divinyl ether; it is presumed that teachers feel that ether, in the case of children, an thiopentone, for adults, are more suitable agents for students.
The answers show that anaesthetic dresserships are established in 7 centres; 8 centres have none and the comment from 2 was that they did not understand the meaning of " anaesthetic dresserships." One centre seconds students from surgical firms for weekly periods. One has anaesthetic apprenticeships for 1 month on a voluntary basis. In another, practical work is done during the time of surgical dressing.
No one has denned what is meant by an " anaesthetic dressership", but in general surgery a dressership means that, during the whole of the daytime, (apart from lectures), the student is able to confine his activities to surgery. In some instances time is allotted to anaesthesia during the period allocated for surgery, and when there are no opportunities for giving anaesthetics the student returns to consider surgical problems, but he must have sufficient time to pursue his studies in anaesthesia without interruption, even when there are temporarily no anaesthetics to administer. Tutorial instruction might well be given at such a time. "Anaesthetic clerk" might be a better term for the anaesthetic post, and the duration of the " clerkship " will depend upon the ground to be covered and the number of anaesthetics which can be given under supervision.
7.
WHAT OPERATIONS DO YOU CONSIDER MOST USEFUL IN CHOOSING CASES SUIT-ABLE FOR STUDENT ADMINISTRATION?
(See Table VI.) EDUCATIONAL SUPPLEMENT 
26
General Statement. Minor operations and relatively minor operations, like herniorrhaphy and appendicectomy are considered the most useful in choosing cases suitable for student administration.
Comment.
Of the 2 groups of answers classified as (1) minor surgical operations in the Casualty Department, and (2) the relatively minor surgical operations, the former would seem to be the most useful, as in most hospitals these are performed daily, whereas the latter occur intermittently amongst the major operations in the general surgical lists. Thus it is easier to organize practical teaching for anaesthetics in the Casualty Department.
It is of interest that teachers are not generally in favour of students tackling the acute abdominal emergency, even if supervised. Ear, nose and throat, and dental operations are relatively unpopular choices. This may be because of the potential danger inherent in the fact that, in both these groups, the student is at some disadvantage in maintaining a clear airway. The reasons against allowing students to practise on women in labour are that (1) they are unprepared and liable to suffocate from vomiting and (2) there are two lives involved. On the other hand there are not enough trained anaesthetists available in the country to cope with such cases in domiciliary practice, and these are just the cases the ordinary practitioner is likely to meet.
Q. 8. WHAT ANAESTHETIC AGENTS AND TECH-NIQUES DO YOU CONSIDER SHOULD BE UTILIZED TO GIVE THE STUDENTS PER-SONAL OPPORTUNITIES FOR PRACTICE UNDER SUPERVISION?
General Statement on Agents.
Eight different agents were specified in the answers; of these ether was suggested by 19 centres, nitrous oxide by 18, thiopentone by 14, trichlorethylene by 10, ethyl chloride by 6, divinyl ether by 2, chloroform by 2 and hexobarbitone by 1. Relaxahts were suggested by 2 centres but these are not strictly anaesthetic agents.
Comment.
Ether remains the best agent for student practice with nitrous oxide as the next best.
68
General Statement on Techniques.
Apart from artificial respiration which was cited by 1 centre, 7 techniques were mentioned including partial rebreathing by 18, intravenous by 14, open by 12, nasal by 2, gas air analgesia by 2, local methods by 2 and closed circuit methods by 1 centre.
Comment.
The partial rebreathing technique is considered the best. Probably the reason why most teachers favour teaching the practical use of partial rebreathing methods, rather than open ether anaesthesia, is that they believe, as most institutions are now equipped with rebreathing apparatus, the student will use this in preference to the older methods. There is, however, less likelihood for the relatively untrained anaesthetist to get into trouble with the simpler methods. For example, with nitrous oxide and oxygen, not only may he give too little oxygen, but the total flow from his machine may be inadequate; he may use an apparatus in which the cylinders are connected up in the wrong way, though this is becoming less of a possibility than heretofore. By fastening the retaining straps too tightly he may obstruct the patient's airway, and by having the expiratory valve under tension he may cause the patient to breathe against pressure. For these reasons it seems that open ether anaesthesia should be considered preferable to partial rebreathing. If premedication is adequate but not overdone, and induction is aided by a safe and rapidly acting agent, for example, nitrous oxide or divinyl ether, the post-operative results following open ether anaesthesia are probably better than those of the EDUCATIONAL SUPPLEMENT former group. For the past six months the writer has been using open ether for practically all the patients presenting themselves on a general surgical list. The operations have included mainly herniorrhaphies, appendicectomies, gastroenterostomies, cholecystectomies, and radical breast operations. He finds that the postoperative results are not very different from those following so-called modern anaesthesia.
Eight different single anaesthetic agents have also been included (excluding cyclopropane*). It is surprising that local anaesthesia has only been mentioned by 2 centres. Local anaesthesia without the use of vasoconstrictor drugs would appear to lend itself admirably for student practice, particularly for operations upon the fingers.
General Statement on Combination of
Agents. Table VII shows the 12 combinations of agents which have been mentioned, nitrous oxide oxygen and ether being the most popular suggestion. 
Comment.
If a few well tried simple anaesthetic agents or simple combinations of agents only were taught under practical supervision, more time could be given to them than to a large number of agents and combinations.
Q. 9.
WHAT CLASS OF ANAESTHETIST DIRECTLY SUPERVISES THE STUDENTS' PERSONAL ADMINISTRATION?
General Statement.
In most centres the bulk of the teaching was done by part-time consultants.
Comment.
When a student is supervised, his mistakes have to be corrected and the patient's life may be in danger; therefore the burden of teaching practical anaesthesia should ideally rest on the most experienced shoulders.
Q. 10. General Statement.
The answer to the first question was in the affirmative in the majority of instances, but several stressed the need for tact and discretion, and the need not to interfere with the operating schedule.
The consultant surgeons generally undertake the most major surgical proce-69 dures and these are not the most suitable opportunities for student practice.
Q. 11. WHEN THE STUDENTS ARE AVAILABLE TO GIVE ANAESTHETICS, DO YOU FIND THAT THE SURGICAL CASES ARE FREQUENTLY UNSUITABLE ?
The answer was in the affirmative in the case of 16 out of the 20 centres.
Comment.
This answer reveals the reason why the opportunities for student practice are seriously curtailed. It would seem that here is more evidence for the need in the teaching hospital to have regular lists of relatively minor operations on reasonably fit subjects. These lists should be performed at regular times, and the students organized so that each group has his or her fair share in giving anaesthetics under supervision in suitable cases.
12. (a) DO THE STUDENTS HAVE TO PRODUCE ANY RECORD OF HAVING ADMINISTERED ANAESTHETICS UNDER SUPERVISION? (b) IF SO, HOW MANY ANAESTHETICS ARE THEY EXPECTED TO GIVE?
Genei-al Statement.
(a) Students have to produce records in 13 centres only.
Comment.
The assessment of the value of a course of practical instruction in anaesthesia depends upon the knowledge of what is performed by the student, and a record gives some indication of this.
General Statement.
(b) No number was specified by 9 centres and, in the others, numbers ranging from 6 to 30 were required.
Comment.
Students ought to take advantage of the largest possible numbers of opportunities, but it would be unreasonable to expect them to produce evidence of any specific number.
Nevertheless, they should keep a record so that the teacher can decide whether further opportunities should be created for them.
O. 13. WHAT DO YOU CONSIDER ARE THE ESSEN-TIALS OF AN ANAESTHETIC COURSE?
Many of the teachers expressed their dissatisfaction with the state of anaesthetic teaching today. Most felt that a course of lectures should be followed by a period of practical work, but the opportunities for this had been considerably reduced in recent years. A good point made by 1 centre was that the head of the department interviewed the students after a period of practical work; if the ground covered was found to be unsatisfactory, further opportunities were presented.
Here is what Professor Macintosh of Oxford University wrote:
" One of the great difficulties appears to me to be that if they are to be taught so-called modern anaesthetics, then the time put aside for this is grossly inadequate. On the other hand, are we justified in teaching them the type of anaesthetics which we ourselves would not normally administer? If so I don't know any other specialty which follows this practice. For instance, a surgeon would not teach an undergraduate to take out an EDUCATIONAL SUPPLEMENT appendix in any way other than the one he would use himself. My own feeling is that the teaching of anaesthetics is becoming more and more a postgraduate affair."
Dr. John Gillies of the Royal Infirmary, Edinburgh, states:
" The medicil curriculum is so overcrowded that it is impossible to do anything in regard to anaesthesia, except make a grand gesture which may at least have the advantage of demonstrating to the undergraduate that the methods he sees in hospital cannot be applied in general practice. I should prefer to teach the subject to postgraduates only, including those in training as general practitioners."
Another authority states:
"... in these days of complicated surgery, to get sufficient simple material to give a good anaesthetic teaching course is almost impossible " and " I cannot help thinking that the day must come when the teaching hospital will have to be divided, both for in-and out-patients, into two halves, one devoted to student teaching, and the other to the consultant . . ." Dr. Featherstone stressed the importance of a thorough training even if only minor anaesthetics are to be given.
He writes:
"... an anaesthetic, however brief, for the simplest of operations, may lead in unskilled hands to sudden and unjustifiable death. If an individual is to bear the responsibility of giving an anaesthetic at all, then he must have received full practical training and experience in the particular method which he employs." Dr. Brennnan states: " The one condition for which the practitioner should be competent to anaesthetize is a forceps delivery, in a private house, and this is one condition on which, in most medical schools, he has never received any practical instruction." O. 14.
DO YOU CONSIDER THAT THE AVERAGE MEDICALLY QUALIFIED PRACTITIONER IS COMPETENT TO UNDERTAKE THE ANAES-THETIC WORK HE MAY BE CALLED UPON TO DO (a) AS A HOUSE SURGEON (b) AS A GENERAL PRACTITIONER?
(a) Only 3 centres held that the house surgeon was competent and 13 disagreed. Much depended on the practical opportunities and on the individual ability to learn; some argued that supervision ought to be continued and others felt that the work should be limited to minor procedures in anaesthesia.
(b) Only 5 centres agreed that the general practitioner was competent to give anaesthetics and 12 did not. Several advocated a period of further training.
Comment.
Since teachers feel that, under existing conditions, the newly qualified practitioner, either as a house surgeon or as a general practitioner, is not competent to do anaesthetic work, unless a further period of training has been given, it is clear that most of the present teaching systems are inadequate.
DISCUSSION ON THE FACTORS WHICH HAVE CAUSED THE DIFFICULTIES IN TEACHING
How have these difficulties arisen? A little over 10 years ago, medical students had many opportunities of learning the art of open ether anaesthesia, and also managed to become fairly expert with nitrous oxide using simple apparatus comprising, for example, cylinders, a foot key, 71 a rubber bag surmounted by a three-way tap, and a mask. In many hospitals the anaesthetic staff were almost non-existent, and students were encouraged to give anaesthetics under the supervision of either the surgeon or a member of his team. By the time the student qualified he had become reasonably proficient and was at once allowed to work without supervision. If he embarked on nitrous oxide, oxygen, ether mixtures, the general standard of his work was not high, but he managed open ether fairly well.
Largely as the result of the stimulus of war, more specialists arrived on the scene to take advantage of new anaesthetic posts in the National Health Service, and about this time the subject was undergoing revolutionary changes leading to methods which have made anaesthesia more palatable to the patient, and which have created easier conditions for the surgeon. As the scope of the subject enlarged, so did the potential dangers in relatively untrained hands. As a result the student is now no longer encouraged to give anaesthetics when he undertakes his surgical dressing, for there is usually a qualified anaesthetic staff with post-graduates in training. Surgeons are loath to return to the old conditions, and naturally they demand what they think is best. When the student qualifies, his practical experience in this subject is probably mainly limited to simple procedures in the Caspalty Department. If, on qualification, he is ever called upon to administer anaesthesia for more advanced work he may wisely refuse to do so, because he lacks sufficient practical training. Doubtless he will have read of the declaration of Mr. Justice Oliver, that a recently qualified house surgeon should not be allowed to use a barbiturate for the purposes of anaesthesia, notwithstanding the fact that another section of the law, namely the General Medical Council, had, through its examiners, certified that the house surgeon was qualified to administer anaesthesia.
CONSTRUCTIVE SUGGESTIONS FOR INCREASING THE OPPORTUNITIES FOR STUDENT PRACTICE
If greater efforts are to be made to increase the efficiency of practical training, medical students will have to be apprenticed to teachers working as anaesthetists in the casualty and out-patient departments. Since these departments do not provide sufficient range of material, they do not, for example, include operations such as herniorrhaphies, appendicectomies or for the resection of varicose veins, and since these are common operations and are generally agreed to be essential teaching material, special additional lists would have to be in existence. (At present such operations are performed by the surgical trainees, after the list of major operations has been completed by the consultant. This type of procedure is of more value to the surgical student to watch than the major operations generally attended; this being an additional reason for the need for special lists.) Special tutorials on anaesthesia in and out of the wards would also be essential to consolidate the knowledge gained from practical work.
Organization of Practical Work.
The period allotted for practical instruction will depend on the extent of the EDUCATIONAL SUPPLEMENT material opportunities and the total number of students. Suppose there are. 60 students and a daily casualty list, 2 out-patient operation lists and 2 lists of relatively minor operations (herniorrhaphies). Suppose on an average there are 6 operations per day in casualty, 6 on outpatients and 6 on the extra list. This means that per week there will be: If the students are taken in groups of 6 they will get approximately 10 operations per week each. In 1 month they would have done 40 anaesthetics. The whole of the 60 students could then be organised to get 40 anaesthetics in 10 months.
What to Teach.
If the agents and methods taught were few and simple more would be retained by the student.
He could be taught how to give open ether to infants (circumcision operations), nitrous oxide oxygen with possibly cyclopropane and oxygen for adults for casualty work, open ether or nitrous oxide oxygen ether for operations in the special lists, herniorrhaphy, appendicectomy and the like, and for out-patient operations.
The Teaching Staff.
Part-time or full-time consultant anaesthetists at teaching hospitals are often under contract with regional boards, and are usually employed up to the maximum number of sessions both in and outside the hospital. They anaesthetize for consultant surgeons. Although consultant anaesthetists at a teaching hospital are responsible for teaching^ their work is necessarily designed so that they anaesthetize the most difficult cases, but these are the most unsuitable for teaching. The alternative is to have a number of special appointments with a set number of teaching sessions. Teaching hospitals making new appointments might well consider this aspect and allow for some provision to cover lists suitable for student instruction.
Suppose, as in the example cited above, there are 6 consultants and 1 senior registrar. Suppose the consultants are employed up to maximum sessions. (There will be no private work in teaching sessions so that some additional remuneration ought to be forthcoming to allow for this.) There are 10 sessions per week (6 sessions in casualty, 2 in out-patients and 2 for simple operations). The senior registrar could undertake 2 sessions per week, and each of the consultants would do 1 session to make up the remaining 6. It would seem reasonable for each consultant at a teaching hospital to undertake at least 1 session per week which is specially designed for teaching.
FURTHER POSSIBILITIES
An alternative approach is that undergraduate anaesthesia could be treated as a general outline with a little practical instruction, and the student warned of his limitations and that he is a public danger 73 as an anaesthetist. The teaching activities of the part-time consultants could then be confined mainly to post-graduates.
A third possibility is to teach students modern anaesthesia from the start. Even if more time were allowed, it is doubtful whether there would be enough in which to make the student safe. It takes about a year before a whole-time post-graduate trainee anaesthetist is reasonably safe with modern anaesthesia; and he is not capable in the special branches of the subject. Thus when considering a batch of 60 students it is clear that training in modern anaesthesia could not be properly covered during the undergraduate stage.
It follows that if the opportunities for practical teaching were increased and a newly qualified man could safely undertake to give anaesthetics for simple operations in relatively normal subjects, and if he had further practice under supervision in between qualification and registration, then the activities of the skilled anaesthetist could be conserved; in view of the declining numbers of men taking up the specialty such economy is now a necessity in some quarters. On the other hand the increased practical opportunities may still not be enough. We must decide either to concentrate more on the undergraduate, or to regard him as unfit to administer anaesthetics unsupervised. In this latter case the General Medical Council might well consider modification of the existing pronouncements with regard to this specialty.
